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Remarks 

This reply is submitted in response to the Office Action dated September 1 5, 2005. Claims 
1, 4, 10, 12, 17, and 19 are amended, and claims 2, 3, 9, and 18 are canceled without prejudice, as 
noted above. Applicants reserve the right to pursue canceled claims in future continuing applica- 
tions. The amendments above and the remarks that follow address the points raised in the Office 
Action and, thereby are believed to place this application in condition for allowance. 

Allowable Claims 

The Examiner has indicated that claims 8 and 10-16 would be allowable if rewritten to 
include the limitations of their respective base claims. Accordingly, claim 10 has been amended to 
include the limitations of its base claim. Thus, this claim is now in condition for allowance. Fur- 
ther, as claims 11-16 depend on claim 10, they are also believed to be in condition for allowance. 

Drawing s 

The drawings are objected to for improper reference numbers in FIG. 1 . In response, FIG. 
1 is amended to correct the components to which reference numerals 100 and 112 refer. FIG. 13 
is objected to because it does not include labels. Labels are added to FIG. 13 to overcome this 
objection. 

Further, the Examiner states that FIGS. 2 and 3 are missing reference numerals 212 and 
1 1 8, respectively, which appear in the specification. The specification has been amended to clarify 
that reference numeral 212 on page 24, line 17, refers to FIG. 3, and reference numeral 1 18 on page 
23, line 40, refers to FIG. 1. 

The Examiner also states that FIG. 13 should include the label "Prior Art." FIG. 13 is used 
to describe some embodiments of the invention. As such, FIG. 13 is not amended to be labeled 
"Prior Art." 

Specification 

The specification has been objected to due to an informality on page 21, line 5 regarding 
reference numeral 122. This reference numeral has been changed to reference numeral 112, as 
shown above, to overcome the objection. 
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Claim Objections 

Claims 1 -20 are objected to because of a number of informalities. All of these informalities 
have been corrected in the amendments to the claims. 

Claims Rejections under 35 U.S.C. 112 

Claims 4-16 stand rejected under 35 U.S.C. 112, second paragraph, as being indefinite. 
Claim 4 is amended to clarify the meaning of the symbol in the equation recited in that claim. 
Claim 11 is amended to clarify the meaning of "m". Claim 12 is amended to clarify the meaning 
of a,. 

Claims Rejections under 35 U.S.C. 102 

Claims 1-4, 9, and 17-20 stand rejected under 35 U.S.C. 102(b) as being anticipated by 
Verdu ("Multiuser Detection", Cambridge, 1998). 

Claim 1 is directed to a method of processing spread spectrum waveforms transmitted by a 
plurality of users of a spread spectrum system. The method comprises computing a matrix repre- 
senting cross correlations among the waveforms, including performing matrix calculation on at 
least a first one of two matrix components related by a symmetry property to obtain a first portion 
of the cross correlation matrix. The matrix components represent correlations among time lags 
and codes associated with the waveforms. The method further comprises computing a second por- 
tion of a cross correlation matrix as a function of the first portion of the cross correlation matrix by 
applying the symmetry property, generating detection statistics corresponding to the transmitted 
symbols as a function of the cross-correlation matrix, and estimating symbols transmitted by the 
respective users and encoded in the waveforms as a function of the cross correlation matrix. 

Verdu does not teach all of the features of claim 1 . More specifically, Verdu does not teach 
performing a matrix calculation on a first one of two components of a matrix representing corre- 
lations among time lags and codes associated with waveforms to obtain a first portion of a cross 
correlation matrix. The Examiner points to the H matrix (see page 168 of Verdu) as a symmetric 
matrix, but nowhere does Verdu indicate that this matrix represents correlations among time lags 
and codes associated with waveforms. 
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The H matrix is utilized to decrease the complexity of a receiver by simplifying a payoff 
function. There is no indication in Verdu that a first component of the H matrix is used to compute 
a first portion of a cross correlation matrix, and that the computed first portion is used to calculate 
a second portion of the cross correlation using a symmetry property. 

Thus, claim 1 and claim 4 which depends therefrom, are patentable over Verdu. 

The same arguments apply to establish that independent claim 17 is also patentable over 
Verdu. Similar to claim 1, claim 17 recites computing a matrix representing cross-correlations 
among waveforms transmitted by a user as a function of a C matrix that represents correlations 
among the time lags associated with the transmitted waveforms and code sequences associated 
with the respective users. The computing step further comprises computing a first one of two sym- 
metry related matrix components of the C matrix. As noted above, Verdu does not indicate that 
its H matrix represents correlations not only among the time lags but also among the transmitted 
waverform code sequences associated with respective users. Nor is there any indication in Verdu 
that computing the H matrix is acheived by computing a first part of the matrix and then utilizing 
the symmetry property of the matrix to calculate its second part. Thus, claim 17, and claims 1 8-20 
which depend either directly or indirectly from claim 17, are patentable over Verdu. 

Claims 1-4, 9, and 17-20 stand rejected under 35 U.S.C. 102(b) as being anticipated by 
Moher, U.S. Patent No. 6,161,209. 

Moher is generally directed to a method for estimating multiple coded digital signals shar- 
ing the same medium, which causes interference. This is accomplished by estimating each data 
element of each digital signal, and then estimating the digital signals based on a forward error cor- 
rection code used for each signal. 

Moher does not teach all of the salient features of claim 1. Specifically, Moher does not 
teach or suggest that the matrix used to compute a cross correlation matrix includes cross correla- 
tions not only among the time lags associated with a plurality of waveforms, but also the codes 
used to encode the waveforms, as recited in amended independent claim 1 . 

Further, Moher does not teach computing a cross correlation matrix using the symmetry 
property of matrix components representing correlations among time lags and codes associated 
with the waveforms. While Moher does mention that when all of the users have the same cross 
correlation between their modulating waveforms, their cross correlation matrix has some symme- 
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try (see Col. 44, lines 1-13), it does not utilize that symmetry to calculate one portion of the matrix 
as a function of another portion. 

Thus, claim 1 and claim 4 which depends therefrom, are patentable over Moher. 

The same arguments apply to establish that claim 17 is also patentable over Moher. Simi- 
lar to claim 1, claim 17 recites computing a matrix representing cross-correlations among the 
waveforms transmitted by the user as a function of a C matrix that represents correlations among 
the time lags associated with the transmitted waveforms and code sequences associated with the 
respective users, the computing step comprising computing a first one of two symmetry related 
matrix components of the C matrix. As noted above, Moher does not teach these features. Thus, 
claim 17, and claims 1 8-20 which depend either directly or indirectly from claim 17, are patentable 
over Moher. 

Claim Rejections under 35 U.S.C. 103 

Claims 5-7 stand rejected under 35 U.S.C. 103(a) as being unpatentable over Verdu in view 
of Schmidl, U.S. Patent No. 6,816,541. Claims 5-7 depend from claim 1, and hence include all its 
features. Claim 1 is patentable over Verdu for the reasons discussed above. Further, Schmidl does 
not remedy the deficiencies of Verdu. Schmidl is directed to a spread spectrum system having 
interference cancellation utilizing sequential and parallel interference cancellation. It does not, 
however, teach or suggest computing a cross correlation matrix by computing a first part of the 
matrix and then utilizing a symmetry property of the matrix to calculate its second part. Thus, 
claims 5-7 which depend from claim 1 distinguish patentably over the combined references. 

Claims 5-7 stand rejected under 35 U.S.C. 103(a) as being unpatentable over Moher in 
view of Schmidl, U.S. Patent No. 6,816,541. Claims 5-7 depend from claim 1, and hence include 
all its features. Claim 1 is patentable over Moher for the reasons discussed above. Further, Schmidl 
does not remedy the deficiencies of Moher. Schmidl is directed to a spread spectrum system 
having interference cancellation utilizing sequential and parallel interference cancellation. It does 
not, however, teach or suggest computing a cross correlation matrix by computing a first part of the 
matrix and then utilizing a symmetry property of the matrix to calculate its second part. Thus, 
claims 5-7 which depend from claim 1 distinguish patentably over the combined references. 
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Conclusion 



In view of the above amendments and remarks, Applicant respectfully submits that the 
claimed invention is patentable. Applicant therefore kindly requests reconsideration and allow- 
ance of the pending application. 
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Amendments to the Drawings 

The attached sheets of drawings includes changes to FIGS. 1 and 13. 
Attachment: 2 Replacement Sheets 



